On the routine use of soft X-rays in macromolecular crystallography. Part V. Molecular replacement and anomalous scattering.
Currently, about two thirds of all new macromolecular structures are determined by molecular replacement. In general the method works reliably, but it reaches its limits when the search model differs too much from the target structure in terms of coordinate deviations or completeness. Since anomalously scattering substructures are better conserved than the overall structure, these substructures and the corresponding anomalous intensity differences can be utilized to enhance the performance of molecular-replacement approaches. It is demonstrated that the combined and concomitant use of structure-factor amplitudes and anomalous differences constitutes a promising approach to push the limits of molecular replacement and to make more structures amenable to structure solution by this technique.